SUMMARY Since the decline of pertussis immunisation, hospital admission and death rates from whooping cough have fallen unexpectedly. Although this might be taken to indicate that the disease is becoming less severe, a comparison of admissions and deaths in England and Wales before and after the decline in immunisation suggests that several factors other than disease severity-a shift in the social class distribution of the disease, an increase in the proportion of milder cases notified, and improved care-were responsible for this. The severity of attacks and the complication rates in children admitted to hospital were virtually unchanged. Very young infants, those from disadvantaged families, and children with chronic illness were at greatest risk.
The 1974-5 outbreak of whooping cough in England affected a population in which 80% of the children had been immunised against pertussis. At that time fears about whooping cough vaccine caused a dramatic fall in immunisation rates and in consequence a large increase of notifications. Despite this increase the number of deaths has not risen and it has been suggested that the disease may now be less severe. We investigated the severity of whooping cough before and after the fall in immunisation. Our assessment is based on comparison of hospital admission rates and the clinical features of the disease in children admitted to hospital or dying of whooping cough in England and Wales.
Methods
Data on hospital admissions were obtained from studies of whooping cough made by the Epidemiological Research Laboratory (ERL) during the outbreaks of 1974-5 and 1977-80 Table 2 ). The severity and duration of symptoms before admission, the proportion requiring special treatment, and the laboratory findings were similar in both outbreaks ( Table 2 ). There was a considerable difference in the social class distribution of totally unvaccinated children and those who, although unvaccinated against pertussis, had received three doses of diphtheria/ tetanus (3 DT) vaccine (Table 4 ). In consequence, for children aged 1-5 years, the admission rate of those who had received 3 DT (1-4%) was lower than of those totally unvaccinated (4-8%). (Table 5) . Hospital records were examined for 18 of 25 deaths during the 1974 outbreak and 22 of 23 during the 1977 outbreak. In infants aged under 3 months deterioration was rapid, death occurring on average 9 days after admission. In one extreme instance an infant from whom Bordetella pertussis was isolated at necropsy developed a cough when 8 days old and died four days later. The course of the illness in the children aged 3 months to 1 year was usually more prolonged than in younger infants, and some died more than one month after entering hospital. Most of the children aged over 1 year who died were already chronically ill when they developed whooping cough. There was a suggestion that treatment was more prompt and intensive during the 1977 outbreak. Thus all infants under 3 months of age who died in that outbreak had been admitted within a week of the onset of symptoms and, with one exception, had received ventilatory support. In contrast, in the 1974 outbreak only three of the 10 infants in this age group who died were artificially ventilated and four had been ill for two or three weeks before admission.
Death rates from whooping cough were also affected by social class. In the 1977 outbreak children in social classes IV, V and 'others' accounted for 25% of the notifications in the ERL study (Table 3) Secondly, whooping cough admission and death rates were found to be strongly affected by social class. It is possible that with the decline in pertussis immunisation there has been a change in the social class distribution of the disease. After 1974 many parents refused to have their children immunised with DTP and opted instead for immunisation with In summary, therefore, the findings suggest that the decline in hospital admission and death rates in the 1977 outbreak had three causes; an increase in the proportion of mild cases notified, a change in the social class distribution of cases resulting from a change in vaccination pattern, and improved care.
There is no evidence that the disease itself has become milder in recent years. During outbreaks whooping cough continues to be a frequent cause of hospital admission in young children. The drop in admission rates should not be allowed to obscure the increase in the total number of whooping cough admissions since pertussis vaccination declined.5 Those most likely to be admitted to hospital or to die are children from the more disadvantaged social classes. This may reflect nursing difficulties in adverse social conditions rather than the severity of attacks. Whatever the reason, the consequences of whooping cough are clearly worse for families in poor social conditions. Children with chronic disease are also at increased risk and every effort should be made to bring both these vulnerable groups into the vaccination programme. Finally, the findings reaffirm the risk to the very young infant. A vaccination schedule which is often not completed until almost the end of the first year of life is inadequate.
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